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SUMMARY 


M30  propellant  lots  were  manufactured  that  contained  nitro- 
guanidine prepared  from  guanidine  nitrate  produced  by  the  urea/ 
ammonium  nitrate  process.  The  guanidine  nitrate  was  produced  at 
pilot  facilities  located  at  Hercules,  Inc.,  Kenvil,  NJ.  The  guani- 
dine nitrate  was  converted  to  nitroguanidine  at  the  Welland  Plant, 
Cyanamid  of  Canada,  Ltd.  The  nitroguanidine  was  used  to  prepare  M30 
propellant  lots  at  ARRADCOM  which  were  subsequently  ball istical ly 
fired  at  the  Jefferson  Proving  Ground.  Ballistic  and  other  test  re- 
sults indicated  there  were  no  significant  differences  between  M30 
propellants  containing  urea/ammonium  nitrate  process  derived  nitro- 
guanidine and  those  containing  standard  British  aqueous  fusion  pro- 
cess nitroguanidine. 


INTRODUCTION 


This  project  was  accomplished  as  part  of  the  U.S.  Army  Manu- 
facturing Technology  Program.  The  primary  objective  of  this  program 
1 s to  develop,  on  a timely  basis,  manufacturing  processes,  techniques, 
and  equipment  for  use  in  the  production  of  Army  materiel. 

^85  the  U.S.  Army  was  notified  by  North  American  Cyanamid 
Ltd  that  manufacture  of  nitroguanidine  would  be  discontinued.  Con- 
sequently, to  meet  future  requirements,  studies  were  initiated  to 
evaluate  new  methods  of  manufacture  and  to  obtain  data  on  plant  de- 
sign. As  a result  of  the  studies,  the  already  piloted  British 
aqueous  fusion  (BAF)  process  engineering  was  updated.  Although  the 
urea/ammonium  nitrate  (U/AN)  process  was  recommended  as  the  preferred 
method  primarily  because  of  its  simplicity,  improved  product  quality, 
capital  costs,  and  the  availability  of  materials  (ref.  1),  the  urgency 
of  maintaining  a source  of  supply  dictated  the  selection  of  the  more 
technically  developed  BAF  process. 

This  report  is  a supplement  to  PATR  4566  (ref.  1).  It  covers 
additional  technical  and  engineering  efforts  to  provide  data  in- 
volving the  ballistic  evaluation  of  M30  propellant  which  contained 
nitroguanidine  that  was  converted  at  the  Welland  Plant,  Cyanamid  of 
Canada,  Ltd  from  guanidine  nitrate  produced  by  U/AN  process. 


DISCUSSION 


A total  of  9102  kg  (20,067  lb)  of  guanidine  nitrate  produced  by 
the  U/AN  pilot  plant  at  Hercules  Inc.  of  Kenvil,  NJ,  was  shipped  to 
the  Welland  Plant,  Cyanamid  of  Canada,  Ltd  and  converted  to  nitro- 
guanidine using  the  standard  process  of  the  Welland  Plant.  No  diffi- 
culties were  encountered  in  processing  and  the  product  met  specifi- 
cation requirements  (fig.  1). 

Using  standard  manufacturing  procedures  and  operating  conditions, 
as  described  in  the  Picatinny  Arsenal  Description  of  Manufacture  35- 
3-123,  four  lots  of  M30  propellant  were  manufactured  without  diffi- 
culty at  Picatinny  Arsenal.  A Propellant  Description  Sheet  (figs. 

2-5)  was  completed  for  each  lot.  The  lots  met  all  the  chemical  and 
physical  requirements  of  the  applicable  specifications.  The  M30 
propellant  manufactured  from  the  U/AN  process  material  consisted  of 
three  lots  of  different  web  sizes  and  one  control  lot  in  which  stan- 
dard nitroguanidine  was  used. 
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The  lot  designations  and  descriptions  are  as  follows: 

PA-E  03623  - 1.29  mm  web  - U/AN  process  nitroguanidine 

PA-E  03624  - 1.35  mm  web  - U/AN  process  nitroguanidine 

PA-E  03625  - 1.40  mm  web  - U/AN  process  nitroguanidine 

PA-E  03626  - 1.36  mm  web  - Standard  process  nitroguanidine 

(control ) . 

Closed  bomb  tests  were  evaluated  for  the  three  U/AN  propellant 
lots  and  the  standard  process  lot  and  were  compared  to  the  standard 
propellant  lot  RAD  63574  used  in  cartridge  M456A1,  105  mm,  HEAT-T. 
Tests  were  conducted  at  a loading  density  of  0.2  gm/cc  at  32°C  and 
-40°C  (table  1). 

Note,  Lot  RAD  63574  is  an  M30  calibration  propellant  produced 
at  Radford  Arsenal,  VA,  and  is  the  standard  calibration  lot  used  at 
the  Jefferson  Proving  Ground  (JPG).  This  material  has  been  tested 
extensively,  is  a known  quantity, and  has  been  satisfactorily  tested 
in  large  quantities.  The  closed  bomb  tests  showed  satisfactory  be- 
havior of  the  test  lots. 

Relative  ignitability  tests  were  conducted  on  the  propellant 
compositions  that  were  produced  with  U/AN  process  nitroguanidine. 

The  testing  was  conducted  in  an  "Arc- Image  Furnace."  Ignition  is 
achieved  by  reimaging  projected  radiation  through  the  use  of  ellip- 
sodial  mirrors.  The  radiant  energy  reaches  the  sample  in  pre- 
determined, timed  impulses  through  the  use  of  a light  "chopper"  in 
the  system.  The  operation  of  the  arc-image  apparatus  is  described 
in  reference  2.  The  test  data  (table  2)  indicates  the  U/AN  process 
nitroguanidine  is  slightly  more  difficult  to  ignite  than  the  standard 
material;  however,  the  difference  in  ignitability  is  considered 
minor. 

Ballistic  firings  of  the  M30  propellant  lots  were  conducted  at 
Jefferson  Proving  Ground  and  the  data  is  reported  in  Test  Report 
74-2638  (ref.  3).  Cartridge  105  mm  HEAT-T,  M456A1  was  used  in  the 
ballistic  tests.  All  M456A1  rounds  were  assembled  in  accordance  with 
PA  Dwg.  NO.  886195  with  the  following  exceptions: 

1.  The  primers  were  not  staked. 

2.  The  cases  were  crimped  with  eight,  equally-spaced  tab 

crimps. 
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A charge  assessment  was  performed  using  each  of  the  four  pilot 
lots  and  10  calibration  rounds.  In  addition,  10  rounds  from  each 
lot  at  the  assessed  charge  weight  were  fired  at  21°C.  This  procedure 
was  repeated  using  two  lots  (PA-E  03624  and  PA-E  03625)  with  the 
optimum  web  size,  and  the  control  lot  (PA-E-03626)  at  46  and  63°C. 

The  firing  sequence  is  shown  in  table  3.  The  control  lot  and  the 
two  test  lots  contained  lower  charge  weights  than  the  calibration  lot 
as  shown  in  table  4.  Lot  PA-E  03623  was  not  tested  at  -45.5°C  (-50°F) 
and  62.8°C  (145°F)  because  with  a web  size  of  1.27  mm  (0.05  in.),  it 
was  considered  to  burn  too  fast  at  the  higher  temperature  which  might 
have  resulted  in  excessive  combustion  pressures  that  could  have 
damaged  the  gun. 

As  shown  in  table  4,  lots  PA-E  03624  and  PA-E  03625  compare 
favorably  in  velocity,  pressure,  and  ignition  delay  times  with  the 
control  lot  (PA-E  03626)  and  the  calibration  lot  (RAD  63574). 

The  test  data  shows  that  the  U/AN  process  derived  nitroguanidine 
propellants  meet  the  ballistic  requirements  for  the  M456A1  HEAT 
cartridge;  and,  that  the  lot  with  the  web  most  closely  matching  the 
control  lot  web  is  also  a close  match  for  the  ballistic  level.  Ve- 
locity and  pressure  data  values  at  temperature  extremes  are  satis- 
factory and  show  approximately  the  same  temperature  coefficients 
(table  5).  It  was  observed  during  loading  that  the  assembly  time 
was  less  than  expected  and  also  that  an  ease  of  loading  prevailed. 

The  shorter  assembly  time  did  not  appear  to  be  related  to  bulk  density 
but  could  be  related  either  to  the  graphite  glaze  on  the  newer  pro- 
pellant being  slicker  or  to  the  lower  charge  weights. 


CONCLUSIONS  AND  RECOMMENDATIONS 


Conclusions 

1.  The  conversion  of  guanidine  nitrate,  manufactured  by  the  U/AN 
process,  to  nitroguanidine  presented  no  manufacturing  problems. 

The  nitroguanidine  met  all  applicable  specifications. 

2.  The  M30  propellant  prepared  with  nitroguanidine,  converted  from 
the  U/AN  process  derived  guanidine  nitrate,  was  found  to  be 
ball istical ly  equivalent  to  M30  propellant  made  with  BAF  process 
derived  nitroguanidine. 

3.  Ignitability  tests  showed  no  significant  difference  in  the  ignit- 
ability  characteristics  of  M30  propellants  prepared  with  nitro- 
guanidine derived  from  either  the  U/AN  or  the  BAF  processes  (ref  4). 
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4.  No  product  performance. difficulties  are  anticipated  in  the  event 
that  the  U/AN  process  is  selected  for  future  facilities  plant 
construction. 

Recommendati ons 

It  is  recommended  that  no  further  studies  be  conducted  with  U/AN 
process  derived  nitroguanidine. 
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Table  1.  Closed  bomb  test  results 
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Table  2.  Radiant  energy  ignition  of  M30  propellants 
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cu 

O'  * 

o 

2 

H 

O 

W 


Wi 


o 

M 

4J 

c 

o 

o 


CO 

m 

vO 

CM 

CM 

CM 

CM 

xO 

xO 

xO 

vO 

CO 

Q 

CO 

9 

CO 

o 

CO 

o 

7 

w 

7 

w 

T 

w 

7 

w 

3 

< 

< 

cu 

PU 

PU 

PU 

6 


Table  3.  Firing  Sequence 


Date 

Lot  no. 

No.  rds 

Phase 

Temp 

25  Jul 

74 

PA-E-03623 

9 

Chg  assess 

+70°F  (21°C) 

II 

PA-E-03624 

9 

ll 

II 

II 

PA-E-03625 

9 

ll 

II 

II 

PA-E-03626 

9 

ll 

II 

9 Aug 

74 

PA-E-03623 

10 

Uniformity 

+70°F  (21°C) 

II 

PA-E-03624 

10 

ll 

II 

ll 

PA-E-03625 

10 

ll 

II 

ll 

PA-E-03626 

10 

ll 

ll 

2 Oct 

74 

PA-E-03626 
(control  lot) 

10 

Uniformity 

-50°F  (-46°C) 

ll 

PA-E-03624 

10 

ll 

II 

II 

PA-E-03625 

10 

ll 

II 

3,4  Oct 

; 74 

PA-E-03626 
(control  lot) 

10 

Uniformity 

+145°F  (63°C) 

II 

PA-E-03624 

10 

ll 

II 

ll 

PA-E-03625 

10 

ll 

ll 
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Table  4.  Extract  from  JPG  rpt  74-2638 

M30  propellant  for  105  mm  HEAT-T,  M456A1 


PROP  LOT 

RAD  63574 

PA-E  03626 

PA-E  03624 

PA-E  03625 

CALIBRATION 

CONTROL 

U/AN 

U/AN 

132HM/5. 13  1 

kg 

1.36MM/5.02  kg 

l .35MM/ 5.03 

kg 

1.40MM/5.06  ke 

WEB/CHG.WT. 

.052"/183.2 

oz 

.0535'*/ 179. 2 

oz 

.0533”/ 179. 

7 oz 

.0551-/180.8 

OZ 

VELOCITY 

STD 

STD 

STD 

STD 

TEMP. 

AVG 

DEV 

AVC 

DEV 

AVC 

DEV 

AVC 

DEV 

145°F 

F/S  

— 

3989 

6.9 

3992 

13.0 

3987 

6.1 

63°C 

m/ s 

— 

1216 

2.1 

1217 

4.0 

1215 

1.9 

70°F 

F/S  3003 

9.6 

3831 

6.3 

3839 

10.0 

3829 

6.9 

21  C 

tn/s  1184 

2.9 

1168 

1.9 

1170 

3.1 

1167 

2.1 

-50°F 

F/S  



3723 

8.2 

3711 

9.2 

3707 

9.7 

-46?C 

m/a  

1135 

2.5 

1131 

2.8 

1130 

5.9 

PRESSURE 

145°F 

o 

pS  i/lOo 

735 

9.6 

724 

9.8 

703 

11.3 

63  C 

MPa  

507 

6.6 

499 

6.0 

405 

7.0 

70°F 

2 1°C 

psi/100  618  5.0 

MPa  426  3.4 

601 

414 

5.8 

4.0 

604 

416 

5.5 

3.8 

598 

412 

5.6 

3.9 

-50°F 

-46°C 

psi/100— 

525 

362 

7.5 

5.2 

514 

354 

14.7 

10.1 

516 

356 

14.7 

10.1 

IGNITION  DELAY  - MILSEC 

145°F 

70°F 

(63°C)  113  13.0 

(21°C) 

69 

82 

8.0 

8.0 

69 

76 

14.0 

11.0 

72 

77 

7.0 

10.0 

-50°F 

(-46°C) 

146 

11.0 

163 

19.0 

150 

14.0 

8 


Table  5.  Temperature  coefficients  - velocity  and  pressure 


LOT  NO. 

VELOCITY 
f/s°F  m 

/sec°C 

psi /OF 

PRESSURE 

MPa/°C 

PA-E  03624 

1.44 

.79 

108 

1.34 

PA-E  03625 

1.44 

.79 

96 

1.19 

PA-E  03626 

1.36 

.75 

108 

1.34 

Temp.  Coeff.  = 

Av/A  T 

Example:  A V 

A 

= 3992  fps  - 3711  fps  = 

l/.cOr  / C aO  n \ 

281  fps 

" , ncOn 

= 1.44  fps/° 

F 

Conversion  to  Metric 

1.44  ft  .3048m  1.8°F  .79m 

sec  °F  X ft  X ^C“  = sec  °C 

A P 73500  psi  - 52500  psi  21,000  psi  108  psi 

A T 145°F  - (-50°F)  = 195°F  “ °F 

Conversion  to  Metric 

108  psi  _ 6895  Pa  _ 1.8°F  „ MPa  _ 1.34  MPa 

^F  * ps.L  * °C  x TPPa  °C 
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i :o  o;rs5) 


.-rTROCtU AN  IDldt 
SH  I PMENT 
ANALYSIS 


" s\  rrs\jr\~r  n > 

WttULANO  PLANT 

i 


i^coptr,  r._ 

■ J (y  fr  . a:q 


CONTROL  OCPARTHEHT 


N 1 TROGUAN  ID  INE  TYPE  II  CLASS  I 


U>  tj/  7T£  7~K*  3 foK  7~ 


'‘P'JA  »A)AP  Hi..’ 


Al,r,A  V4JAP  *r.  . 

Jt»T 


11  'DPT.  NITftOGL.-  ,ihf 


12  irr.O<NlCAL  fir.. 


SFCC I r I CAT  I ON 


tC°A.  - H59MO-S 

MIL  N 4^4 A AJ/c Nf //■-. \ T 


/,  r wy 


r»QM  / 


u/  A/ 


. N A L * T 1 „C  A L 

RESULTS 

± . 3;  W 

tor  no. 

L0T  NO, 

LOT  NO. 

. 

T t IT 

LIMIT 

Wa*/  V 

U /ATT-i. 

/ 

! 

AV.  PART iCLE  DIAMETER 

8.0  MICRONS  HOC 

3.4  MICRONS  MIN. 

s'.  0 

S'./ 

PURITY 

99.0%  MIN. 

??-% 

ff-? 

ASH  CONTENT 

0.30%  MAX. 

0.0  & 

a-oj" 

PH  VALUE 

4.5  MIN. 

7.0  ' MAX. 

S' ‘S' 

,s*  ?• 

ACICITY  (H2SO4) 

0.06%  MAX. 

O * O / 

OtO/ 

I 

TOTAL  VOLATILE 

0.25%  MAX. 

at  a 2 

o.o  y. 

SULFATE  (NA2S04) 

0.20%  MAX. 

O 0 6 C 

O * 4 ^ 

WATER  INSOLUBLE 

0.20%  MAX. 

0 * o3 

o,cf 

CERTIFIED  THAT  SAMPLING  AND  TESTING  OF  THE  AGO vt  DEFINED  MATERIAL  WAS  CONDUCTED  IN  ACCORDANCE  WITH  THE 

. quality  assurance  plan  for  nitroguanidi^e*  aso  that  the  record  of 'all  analyses  are  cn  file  at  the 


1CLLANO  PLANT  OF  CY AN NM 10  Of  CANADA  LIMITED. 


Figure  1.  Nitroguanidine  analysis  results. 
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PROrci-LANi  DESCmPno^SHii^ 


PA-E-03623 


7U 


. COMPOSITION  NO. 


(>  Propellant  M30  for  Cartridge 


MANUF ACT UR 

e n at  Picatinnv  Arsenal^  Dover,  N.  J.  »A<.»cr>*umM.T  992  lbs. 

*AMCMS: 1932 .05 .1169  Mil-STD-652B;  19  Seat.  69 

NITROCELLULOSE 

ACCEPTED  BLEND  NUMBERS 

Grade  A,  Type  1 

NITROGEN  CONTENT  . 

12.70  * 

Kl  ST  Afl  CH(65.6°C  1 

STABILITYM34.6RCI 

Mink 

« 12-50  . 

30  . ._  mim: 

12.53 

a\/r.  % 

MINS 

30 

EXPLOSION MINS  ' 

0 .20  MANUFACTURE  OF  PROPELLANT  . ^CGtpne 

P OUNOS  SOLVENT  PER  PGUNONOIDRY  WEIGHT  INGREDIENTS  CONSIST  IMG  OF  XLpOUNOS  ALCOHOL  ANOiiU_POUNOS___  PER— 100  POUNDS  SOLVENT 

PFflf.FNTAfiF  RFMIX  TO  WHN  F UORQ  - — - _ „ i 

teweratlaes 

PROCESS-SOLVENT  RECOVERY  ANO  ORYING 

T IM£  ' 

FROM 

ra 

Day  s i nans  1 

20°  C 

~koom  Temperature 

’ 21 

f\ 

c 

c 

— 

Temperature  Raised  2uc  ner  hr. 

f-TP— 

<Ti 

o 

c 

o 

Dry  House,  Air  Dry  - Constant  Temperate? 

"T"  I 

1 

i 

1 

PROPELLANT  COHOSH  ION 


TESTS  OF  FINISHED  PROPELLANT 


stability  ano  physical  tests 


CONSTITUENT 

% FORMULA 

% TOLERANCE 

%MEASUREO 

FORMULA  3 ACTUAL 

! Nitrocellulose 

28.00 

X.  1.3Q 

27.91 

HEAT  TEST  1 9f)0f| 

liQ  'flu  1 90 

1 — Nitroglycerin 

22.50 

— 1.00 

22Too 

m-rpl  rv«H  nr:  

1 300+ 

LJMi  t ro  snianid  ine 

17.70 

x 1.00  . 

h 'f  -bO 

form’ OF  propellant 

) 

1 Ethyl  (Jen  trail  te 

1.50 

a 0.10 

T7G9 

Mo. of  perforate 

xns  1 “ 7 

1 Cryolite 

0.30 

X0.10 

0.31 

G Trent  fie  Gr  *3x7-7  t 

r F)  ld/n°C  l.dd 

No.  of  Grains/  p>  ! U01.3 

Total  Volatiles 

0.50 

...Max 

0 .l)i 

Gray.  T) taV  nr  Ihe/Gr  r't, _ 99.6' 

Granhite  (Glazed) 

0.15 

_ _ _ Max 

.0.11  ... 

i 

i 

U/AN2 

? i 

! 

1 1 1 

i 

CLOSEO  BOMB 


LOT  NUMBtfl  QUICKNESS  FORCE 


PA-E-0  3623" 

PA-E-0  3623 


PROPELLANT  DIMENSIONS  (INCHES) 


107.7 


JLQ6..9 


~99 Z 


■IQQ.g 


HAU-635'/l 

RAD -63571 


70" 

=EoT 


DIANE  TER  101 


IOS5T 


0.32OO 


SPEC  J ACT  iAl 


0.67H  &.7$Fax  0.95 


0 


I2tft*ax  0.92 


100.00% 

IQO.QO^' 


100.001 


Wo 


•QUO 


.asiiQ 


0.0  30 


,0261 


0-05o1 


.Q.QgQ^ACK^olt  AgriI  jit 


were  TTt< 

~GH/cc  l 


All  standard  and 


test  Pr< reliant s w« 


I53T1CT  a loalTng  density  o!  U.2 


.0551 


Apr.  7.11 


The  values 


for  R 


Q.  are  iaaed  or- 


WEB  DIFFERENCE 
/STD  DEV  IN  %OF 
m AVERAGE 


0.0$Q  3 TEST P||TsHpli"‘l^’"7^. 


1$%  Ma* 


an  average  of  the  ifi-guTed  obtained  at  th 

— led. 


M fin  pressure  pni nts . 


2.10  to 

5 »o  to 


W. 


0.99 

2.29 

w 


lOFFERED^O  Apr. 


.paints. 1 Lili  _ x 

I TYPE  gPAOINO  0^,-1°^  stePl  M2>  d-7-  76-1-53,  E Aug.  1915- 

1 remarks  This  lot  does  meet  all  the  chemical  and  physical  requirements  of  the 

t.i  nnn 


applicable  specifications 


, Cn,  Props  &J2xpls 


CONTRACTOR’S  REPRESENTATIVE 

J.Il.MARSICOVETE 


Div,I0D 


GOVERFAfcNl  QUALITY  ASSURANCE  REPRESENTATIVE 


AMU  FCflU  1C MARCH  H 


Figure  2.  Description  of  lot  no.  PA-E-03623. 
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• k.A  i 


08 ' 

; I H e"i t-T  “ 1 Mli5o A1 

MANUFACTUR 

CONTRACT  N 

ed at  Picat^nny  Arsenal.  Dover,.  W.  .T - •^F^un.uur  £*3^0  lbs. 

■«-AMCMS:ii932.05.Ul69  Kil-STD-6?2R.  19  Sent.  69 

NITROCELLULOSE 

ACCEPTED  BLEND  NUMBERS 

tw*r~dd.xiu.  Grade  A,  Type  1 

NITROGEN  CONTENT 
u..  12.70  * 

<1  ST  ARCH  (65. 5^0 1 

MNS 

STAStLlTYia^^Ci 

M.A.S 

™ 12.50  % 

3°  - - MINS 

12.53 

A UT.  ^ % 

MNR 

30 

EXPLOSION MINS 

0 .20  MANUFACTURE  OF  PROPELI 

P0UN06  SOLVENT  PER  POUND  NOT* Y *EKXT  INGREDIENTS  CONSISTING  OF Ji>OUNOS  ALC 

PERCENTAGE  R F UIX  TD  WNfM  F lIOTie 

X3H0L  ANoiLQ_POUNO^f 

HSfeELwro. 

NOS  solvent 

temperatures 

PROCESS-SOLVENT  RECOVERY  AND  DRYING 

J T xf.lS 

FROM 

TQ 

i DAYS  KWS 

20°  c 

Iftoom  Temperature 

i o ; , 

1 i <1: 

2U°U 

bOUC 

Temperature  Raised  2^c  per  hr. 

7 

i - 

5ouc 

Dry  House,  Air  Dry  - Constant  Tenneyayuye 

i 3 ; 

r^-i 

i 

i 

! ; 

wr-c, , ^ TESTS  OF  FINISHED  PROPELLANT 

PROPELLANT  CCM*OStT  ION  STABILITY  ANO  PHY  SICA,  TESTS 

COWTITUENT 

% FORMULA 

% TOLERANCE 

% ME  A3.  JR  ED 

FORMULA  ACiOAi 

Nitrocellulose 

28.00 

21  1.20 

28.22 

HEAT  TEST  "| 

)|0  Win  12^ 

Nitre  vlvcsrin 

_ 22.^0 

— 1 *00 

ZZ.10 

■ 366+ 

M-i  troir^n-jdinp 

-1x7.  ?0 

21  1 .00 

1x7.78 

FORM* OF  PROPELLANT 

J O-r" 

bthyi  Centralite 

1.50 

i-  6.10 

_1.2i9 

No. of  nerfor^t" 

Up  • "7  i 

"ryolite 

0.30 

X 0.10 

n.  T) 

Srvaci  fin  0'*'^ Tri  ^ 1 G 1.07 

No.  of  Grain r/  lb  3UU.1 

?or.fll  Volatiles 

o 

o 

Max  • ' 

0.38 

flrav.flM.lt*  iv- /«..  ^ 55.1 

Gr^ohite 

0.1* 

Max 

0.12 

1 

U/AN  2 

1 

1 V 

1 

1 

LOT  NUMBER 

TEPif  °F 

RELATIVE  1 

QUICKNESS 

RELATIVE  ' 

FORCE 

! MEAN  VARIAT  • -N  "'I  ^ 

1 OF  YPi.\  v • '.mF* 

TEST 

PA-N-U3621* 

9'J 

lu  j2 

T0U.1  | 

SPEC 

DIE  j FINISHED  j or  EC  Arr._<A>  : 

r A-iS-0  382ix 

-liO 

”102 .0 

iud.2 

LENGTH  (LJ 

O.7023 

o.yiixi  & ?cr  T7JI 

OUSTER  10) 

I0.33B0I 

10.3679^  i?'< 

STANDARD  , 

rAjD-0357U 

"90" 

100.00% 

100.00% 

PERF  DlA(d) 

0.D3b’0 

TTTW—rn 

REMARKS 

RAD-6  287)l 

=liO  - 

100 .002; 

100.002! 

Wo 

0*0979 

n.n<pj] 

T,.ri 

0.0^90 

O.Obu23pAac£°l6  Apr.  7i 

1 

rtXiL  standar 

1 and 

test  Pr< 

ipellant 

s Wa 

U.UhoJI 

0.053js*mpl£d16  Apr.  1 

vere  fii 

ed  at  a loa 

iing  c 

ensity  < 

IF  0.2  G 

A T,Tr 

0 .05  33tf'«t  fiiuicw.-.  *r*..j  *»* 

/cc . 

WEB  DIFFERENCE 

/STO  DEV  IN  % OF 
iVEB  AVERAGE  _ 

\$%  Max. 

’3.38  1 £-2 

t L h£*fau 

me  values 

for  ft . 

y.  are  based  on 

an  avers 

ge  of  the  f 

Lgures 

obtained  at  th 

Is0 

2.10  to  2 

55 

<-  • J<~  | DESCRIPTION  SHEETS 

OsJ 

5 .0  to  15 

9.7U  XYncu. 1 

varied  pressure  mint, a. 

TYPE  OF  PACK 

REMARKS 

applies 

— Box,  Steel  m2,  Dwg.  76-1-53,  15  tag.  191x5.  “ 

This  lou  does  meet  all  the  chemical  and  physical  requirements  o zb** 

able  specifications 

CONTRACTOR'S  REPRESENTATIVE 

jJ.R.MARSIOOVETE 

i 


* 

I,  Of,  Props  &. 


&_Expls  Div,IOD 


GOVEHNACNt  QUALITY  ASSURANCE  REPRESENTATIVE 


UARCM  D 


Figure  3.  Description  of  lot  no.  PA-E^03624. 
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FROr  iii.LAN  i OESCfiiF  < ^ 


ohtk.  . 


S AC  MY  A OT  NO.  AC  1 9 ■ _7_^  ._ 

105  Kg l Heit-T  : yit%TL 


0 Propellant  M30  for  Cartridge 


■*AMCMS:U932.05.U169 

Xil-STP-oj>2B^  19  Sept 

..  6? 

NITROCELLULOSE 

ACCEPTED  BLEND  NUMB E R S . 

msr-ccxfu,  Grade  A.  Tyne  i 

NITROGEN  CONTENT 

XI  ST Afl CH|66.S°CI 

STA8ILITY(134.S°C)  j 

u.,  12.70  » 

MINS 

MINS  ' 

...  12.50  * 

30 

12.53 

A\JT.  ^ % 

MINS 

30  _e ; 

EXPLOSION MINS  ' 

0.20 


■POUNDS  SOLVENT  PER  POUND  NOtRY  *€IGKT  INGREDIENTS 
PERCENTAGE  REMIX  TO  WHOLE  llQW 


MANUFACTURE  gFI PROPELLANT  . ^CCtOTlC 

ENTS  consisting  Of_Qi>'Ol)nos  lcOhol  ANni-iQ  pawns1  per  imp  -] 


TEMPERATURES 

PROCESS-SOLVENT  RECOVERY  AND  DRYING 

T.ME  1 

FROM 

-.TO.,-,., 

CAYS 

HOJRS  . 

HULC 

Room  Temperature 

21i  ' 

2u°u 

— 5'0°fl 

temperature  Raised  2uc  per  hr. 

^ . 

50UC 

Dry  House.  Air  Dry  - Constant  Temoepa^ur? 

3 

i 

i 

PROPELLANT  CCA^OSITIQN 


TESTS  OF  FINISHED  PROPELLANT 


STABILITY  AND  PHYSICAL  TESTS 


Nitrocellulose 


28.00 


1.30 


-FTW 


i2Q°n 


uO- Jgjj 


. HitroglYcsrin 


JH-tj^-rnanidlnf 

ttnyi  Gentralite 


22-50 


48- 


— 1.00 


ZZT03 


tzalasi  oil. 


100 


FORM  OP  PROPELLANT 


-USQ. 


N 0 . 0 f nerfo ra  ti  :n; 


Cryolite 


0.30 


^0.10 


-XU2CL 


.^npc?  fj_r»  rTr» r>y^  • 


vo.  of  Gr?.i  n.~ / lb 


ToTj  1.68 

iW 


Total  Volatiles 


Ir^rihite 


0.50 


0.15 


-Hag 


THE 


Cray.  t.v  n - ~!h-/Qv  55.1 


U/AN  2 


CLOSED  BOMB 


LOT  NUMBER  TEW  *¥  nuiQUffis " 


FA-E-0362i7 

PA-E-0362< 


PROPELLANT  DIMENSIONS  (INCHES) 


"W 


loo,  a 


FINISHED 

0.7 33 7 


w 


■ ??-7 


100.2 


TTT? 7? 


(5 , 2^  'Hay  1 : 


SP 


j.jyuu 


TTW 


A.1g<  iM.nl.20 


100.00% 

100. qo^ 


Too. 00;  r 


3.0360 


Si 


‘0122 


III  standaid  and 


test  prjpellan 


2J26H 


3.0605 


0.0663  rc*E3li  Anr.  7J. 


0. 


Anr.  2L 


were  fired  at  a lo;ding  ilensltv  jf  0.2 

GM/cc. 


Ha 


far.-B. 


an  average  oi1  the  j igure 

tne  varied  pressure  ooTn 


..are  aased  me 

obtain  at 


WEB  DIFFERENCE 
/STODEVINSOF 
^AVERAGE 


1 $%  Max. 


T T3T 


TEST  FINISHEoi|.-l5-*7i|. 
OFFERED  26  Apr.  Jh 


2.10  to  2 


5.0  to  15 


El 


2.32 


9TBIT 


DESCRIPTION  SHEETS 
FORWARDED 


.m.TwwMMa  B°x>  Steej;  M2>  P'Wg.  76-U-53,  1$  Aug,  gig 

ks _ This  lot  does  meet  all  the  chemical  and  physical  requirements  of  the 

applicable  specifications  ^ 


CONTRACTOR'S  REPRESENTATIVE 

J .R  .MARSXCOVETEj  Ch,  Props  <5t-J£xpls  Div^XOD 


GOVERFACNl  QUALITY  ASSURANCE  REPRESENTATIVE 


€£Lk 


S*kJ  FORM  UHm  MARCH  H 


Figure  4.  Description  of  lot  no.  PA-E-03625. 


14 


* iJdooRlr  • 


7k 


- COMPOSITION  NO. 


Propellanu  M30  for  Cartridge 


MANUFACTURE 
CONTRACT  NO. 


ED  AT  Pj satL 

...  ttSS?.3-o& 


uny  Arsenal*  Dover,  2L 


■ - - OATE  1 a Of*.t 

^•AMCMS:te32.05.ai69 


JU 


- PACKED  AMOUNT  970— 

yu. 


SPECIFICATION  NO. 


. .-p-T/ikPn  2 lab  fiS 

Mil-STD-652B'.  19  Sept.  69 


NITROCELLULOSE 


hiur-^x'/L,  Grade  A,  "Tyne  i ' 

NITROGEN  CONTENT 

....  12.70  * 

Kl  STARCH(66.6°C) 

MINS 

«.  12-5Q  ; 

12.53 

Aun  ^ % 

STABILITY  034 .5°CI 

Mi  NS  I 


30 


30 


MINS 

EXPLCSICN MINS 


0.20 


MANUFACTURE  fiF  PROPELLANT  , ^ Aretnne 

OJN06SO.VENT  PER  PCXWONGDRY  WEIGHT  INGR EOIE NTS  CONSISTING  OF _QL>OUNOS  ALCOHOL  ANoliQ_ P OUNOS__>E ft 


PER  CE  NT  AGE  REMIX  TOWHOLE 


Hans 


.100  POUNDS  SOLVENT 


T EWER 

FROM 

ATLRES 

TQ 

PROCESS-SOLVENT  RECOVERY  ANO  ORYING 
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Figure  5.  Description  of  lot  no.  PA-E-03626. 
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